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(54) AMPLIFIER CIRCUIT 

(5 7) Abstract 

PROBLEM TO BE SOLVED: To provide the amplifier circuit where a wide 
dynamic range is obtained, the distortion and noise characteristics are 
improved and low power consumption is realized. 

SOLUTION: The amplifier circuit is configured by connecting two amplifiers 
AMP1, AMP2 in parallel, and amplified signals of the amplifiers whose gain is 
controlled by a gain control signal Vgc, a bias voltage Vb. and an offset 
voltage Vos are synthesized and outputted, then a dynamic range of the 
amplifier circuit is set widely in response to the dynamic range of the 
amplifiers AMP1. AMP2 so as to reduce distortion in the signal and to 
enhance the noise characteristic. It is not required to take the dynamic 
range of each amplifier into account in the circuit design and then the 
circuit design is facilitated. Furthermore. Since the amplifier circuit of the 
parallel configuration needs no DC separation capacitor, the reduction in 
the power consumption is realized. 
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3#*>*S. fcfc, J|NBSAMP2»CfcH 10 

t^7>^^Q2!b^7. h^>^^Q3^>"T 
£„ ZL©#£-IC, ifipi^AMP2«ii'i|iitHlS&^©^# 
fcJttt&f, fg*sEIi^)*iJ#ti*i*iSSAMP 1 * 

Gn=r3 (r l + r2) / (r in 2 
• rl/ (r 1 + r 2) 
= rl-r3/(r in2 (r 1 '+ r 2 + r 3) ) 



12 



2000- 13159 



[0 0 3 9] ifipgflAMP lKfcWT, h^^^X^Q 

zioygffim),*. m^m%i^t-mm^R 1 , R2 

tjg^^R3©M#Bgfii£:fcSo £e>K, ffl+jf§-*l-S 
OUTt*. iSnSIT-R 1 1 R 2 ©#ffi«*fcfc$. ^3 
T\ ^T^^-R 1 ©iSfiffiS: rUU R 2 ©Jg^WSfe 
r2tU *gJ^-?-R3©igiaffi&r 3 fcU 
Rin2 ©S*tfBfer in 2 ttSi:, h7>^Q2 1 

& e. fc-sifiPsSI am p i ©#K#g 1 1 <fc y 

[0 04 0] 
QR9] 



(r 1 + r 2 + r 3) ) 



(9) 



[0 0 4 1] fiJWHWWEVgc* 5 (Vb <V gc < 

(Vb +V os ) ) fc*£UTfrt«££. ^4@£§AMP1 

2 3)S5*7t«. JfflfflBAMP2K:J3VVC. ±» 

X*Q3#7j->lhS. 3©t§tET{C. if*S§§AMP2teig 

Gi2=r 1 



[0047] ±iz£ U *i J: ? IC, #§Sg?£Mi©iiiPMlIli&T* 
It, A-fTxmiEVb , hmBEVosfe<tt>W# 

2 2, Q2 3, Q2, Q 3 0^>/t7^15:WU 

mtf, fU*#fPFK£V gc # (V gc <Vb ) 

vx^zt ifiisgAM p 2 \tm mmnwmzmti 
-tt-r, *tfiias&<^J^i*t<iiSAMP loffjffGntc^ 

UW, JgfgggAMP ltCfcWT, h^>^;*#Q22# 
:f7, h5>^7>#Q2 3#Pf;/-f£©T\ ffi7Mg#S 
OUT »4iB8t*?-R 1 £R2©#E{f *fflB8*A 
MP lfflSfifflMsSS (9) ICjjVrGnfcfc*. BP*., ^© 



JSAMPl ©fttftlC^ U V V 

[0 0 4 2] rffl^ h7>^^Q2 10^«[ 
It, ifiii^Rl ilil^iJtC^bfeiS5T^^R2, R3 
20 <»mimnX*ZbZ>. ZL^UCfSCT, ifipIHAMP l©*tl 

[0 0 4 3] 

ORio] 

(r 2 + r 3) / (ri„2 (rl + r2 + r3)) 

••(10) 

t rn.mz.mn l r=.mmi- r 2 , r 3 c^^a^vt-efe 

■§>. ^n^-?Rinl ©Sinffi?: r ini i#PI#§ 
AMP2-CDf«J»G2itt. #s£JCJ:'J#*<5o 
[004 5] 

GRiiJ 

G 2 i=rl (r 2 + r 3) / (r in l (rl + r2 + r3)) 

•(11) 

/Jn5PJ»sgmin fc-rsi:, (Gmin =Gu) T-fe-g., 

[0 0 4 8] SpJWBFWtEVgc** (v gc > (v b + 
V os ) ) £PfebTV%£ii£, h5>^#Q2 2£Q 

mmvttfflt^oyWffiMA 1 ? it. amp 2 tcom 

40 Z.(Dm*ftm*:GnM f1~2>^ GmaX = 

(G12+G21) fc**. 

[0 0 4 9] ftfc, *JfTOdW*ffiVgc# (V b <V gc < 

(v b +v os ) ) *S*BE»a)fy» 

Zl©£;£©fttf#£GcENT^££, (GCENT= 

G12) 

[0 0 5 0] 031*. *|Q^«®«ffiia»^J»«W 
t8&&BLT^&. 03(C£^T, SJn^FR 1 

©tSfittil r 1 2 ©igfiifli r2m<, BP 

50 "6, (rl-rZ) fcU a&Kl«fii3lffR3ffliiSiffl 



[0 0 4 4] &KU ffMWWWKEVgc^ (V gc > (Vb 

+v os ) )©£:£. iWHSAMPia^WW*. sS (i 

0) tCa%*Jfif»G-i2'fcft*. 3©t^> *9M»AMP2 
(Cfe^T h7>i/7^!Q2^X. N^>i/^^Q3^ 
7}-7t§©T% 1MMIAMP2I&. ftMBKfflfWKX 30 



[004 6] M?«Cg^$ nT V ^S 2 gt®4gHHIAM P 

i , am p 2 ic «t y m&z nr=.PWBBM>£toa&M 

tt. #^©i©ipi^<Z)flJ#0-^l+ffl (Gi2+G 2 l) fcft 



(8) 
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r3&. (r3«rl = r^t5. 03 1 

GMIN =2 0 1 o g (Gn) 

= 2 0 1 o g (r 3/2 rin2 ) 

GcENT= 2 0 1 o g (G12) 
=20 1 og 

GHAX = 2 0 1 o g 
= 2 0 1 o g 



[005 1] 

mi 2] 



«B82 0 0 0- 
14 



13 15 9 



CdB) 



CdB] 



[0 0 5 2] £LtmmLfr£^ #Slttgg«MC.J:ft 
If, -o©Jfifi@^AMP 1 t AMP 2 SrsHiflMCgg&l/T 

ifi|gi§AMPl, AMP 2<D^-Y 7^5 v9 \yyi?\Z.fo\5 

[00 5 3] j£2jjfi&fc%l 

4o©*iflIf§AMP4, AMP 3, AMP 2feit>*AM 
P 1 ^afi?!l^C^LT^$^^TV^^ 
[0 0 5 4] AMP 414, Q4 1 , 

Q4 2, Q4 3^^Jtm-?Rin4 . R4 1, R4 2, R 

Cin?:/rbT, b^>^"X#Q4 ltf)K-XfClftin£*l 
•&„ h7>^Q4 1 09X5 y # &ffi£n3St^-Rin4 * 

3©3i$ydt»ciSa«atlTV>ft. h5>i?X#Q4 2i: 
■ Q4 3©xSy*H±#85tt3*W h^>^*Q4 3 

Q 4 2©/<-^fCflMfKP«ffiVgc^m&n$*VT^&„ 
H9>5?**Q4 3©3l/**te. ffi*n^-7-R5S:^-U 

S#i*?-R4 2 $:^LT«agflffiVcctC^$ 
tiT^S. K?>^jtQ4 2£Q4 3<Z>3 1/?*ISIC 

[0 0 5 5] ±j$Lfc«^&*1-£ff"PI#§AMP4fC;J3 

1, R4 2&£tfR5iZ£Vffim.2nX^Z>. JUT* 

h9>^*Q4 2£Q4 3<D*>/#ytyM&ffl 

tffflfflZtu Wffi amp 4 atfmtMtfflZtis. #9*. 

fct (Vg C <V b ) h7>^Q4 2A^ 

7, Q4 3^>"T-&. ZL3T\ h5>^^Q4 30 



(r l/2r in 2 ) 
(G12+G21) 

(r 1 (1/2 r in 2 +1/2 r in i ) ) (dB] 

- (1 2) 

■0ffitgfiil& hv>i>***Q4 3©3l^#(Cgg^3tl 
T^SiSfitefcS. — (V gc >Vb ) 
y*j7,ZQ4 2-fr*y. Q4 3 #;f7 lit, b 

^>i>-^^Q4 l©ft#*g£i;«. h5>^^Q4 2© 

[0 0 5 6] JftyBftAMPStt. h7>^^Q3 1, 
Q3 2, Q3 3fei:tm^^Rin3 . R3 1, R3 2 

20 h9>^'X^Q4 lCD^-XlC^^^T^-S© 

14. b ; ?y?X*Q3 2£Q3 3<DX.$.vSUZmsi2n 
T^-S,, h^>S^#Q3 2£Q3 3©X$>y#|l±# 
gg^£*v> h5>yx^Q3 3CD^-X(C/WT^.«Bb 
Vbl^EWPSn, h^>$?** QazO^-^t^WWKW 
flffiVgc^fPiD^n-S. h7>^^Q3 3©3l/^^( 
S^mBEVcclCg^StU h7>^^Q3 2©3 
ffiJ3SH L R3 2fc#LTWR*ffiVccKS^ 
30 3*V <25*>K:igBaS?-R3 l£/i-LTif*s2IAMP4© 
h5>^;*#Q4 2©3U**K:*BKS*VCV**. 
[0 0 5 7] i©J:e>K:«atSnTV^*IWi»AMP 3 
tCfc^T, y^T^mBEVblfC^LTfiMtlPmEVgc 
$r$'J / #-r-53tlCJ:U, h7>i/'X^Q3 2fci:t>*Q3 

3(D*y/*7im&WW2fts z\tucfcvxh5yy' 

^Q3 1 ©tW^WStU i«B»AMP 3 am 
»«««IW34XS. mti. (V gc >Vbi) ©££. 
^X^Q3 3^7, h7>^X^Q3 2^>t 

s. z.z.x\ Y^yV^Q3 2^yWim^mx^. 
40 st-rs^ h9>y^*Q3 KD-gtfflSfia^ v^y 

J>"X^Q3 2<D=?l/^^lCg^$4TT^-5^ti:^?>o 
Z<Df=.tb. if(i§#§AM P 3 ©f fjftl* h^y V* # Q 3 2 
©3l^#tcm^£nTV^ffift£S^-y-Rin3 K«£ 
y**<s. (V gc <V b l) ©££. 

Q3 3A^>. h7>^^Q3 2^7-^-5. 3©« 

■&fc*Wi»AM P 3 it. WSffltettwQM ^MffiV 

-r, t%mmfcD%mi*immAMP4, amp2sm 

AMP 1 tC«koT^:*S 0 
[0 0 5 8] *f^AMP 233J:t>*iii|ii^AMP 1 Uu 
50 i«g»AMP3^e«R|«W;flt«fefetJSaMBS:^U if 



(9) 

iflStlAMP 2fC&Wt, (V|^P^b2) 
yxi!Q2 3 tf^X Q 2 3<D^-C 
if GUI AM P 2 «ifjiiIlI8S^©jpjmicMS^:-f . 
EIR±flKWJ»B. H6©lf«®SAMP4, AMP 3*3 J: 
tfAMP 11C J: HHWC JfflHIAMP HCfe 

IrVC, (V gc <Vb3) H9>S?bl*Q3j6W>, 
*;x*Q2^7-tS. Z\(DW&\Z. JfiMBAMPltt 

i*. fft©ifiilgtgAMP4, AMP3fc«fcl*AMP2tCj: 
y«fe*S. &33, ^CSVtifMHHrtcfc^-C h^y 10 
^^Q4 3, Q3 3, Q2 3j3«fcy t Q3C03V'^*tt 

wmj£ vccizmi't&m&K ut^k 

[0 0 5 9] «T« ®5~|g9CD^ffill]S&?:fflVNT. -t 
ft-€ ? ;ft<Z>itifiIt§AMP4, AMP 3, AMP2j3«fctfA 

mp i A^fii?ttrf^-r-s <t ^J^$s[His&^5^#tc-o 

IB"**, fcfc. 04 tC3VrJ*ME0»"Ptt. JfflfflSAMP 
4&HfcVvt, fi6(3DtiiIig|gAMP3, AMP2feitfAM 20 

P 1 ti^ST-ifiPaliim^oWf KMffitz z£te<. 
mz 2^Rh©if^^*i(lilHK&©fiJ^C«K-rS© 

EKHCfcHT, *WIH§AMP4, AMP 3, AMP 2 * 

GA40 = r / ( 1 6 r i„4 ) 
[0 0 6 4] i«f»AMP4JCfeV^, h5>^ 

5?*#Q.4 1©=3l'**l*. &fii^-?R4 1 £R4 2£*30 

GA41 =r/"(8 rin4 ) 
[0 0 6 6] ZK&«fce>lC. H4tCaVTiS*l»AMP4fC 

WWU h5>y^*Q4 3£Q4 2©7|->/'pi-7m B . 
ftWPM" S 3 £ tc «fc y . Wfgg AM P 4 ©f!l»S:S!l»T 

5£ (1 3) fcj:£>*5£ (14) fr<bftfrZ>£olZ. 
ifiiiSg§AMP4CDA#&^y$A33tK:J:oT, 

[0 0 6 7] 07&#ilOO, igipHgAMP 

Ga3= r/ (4 ri„3 ) 
[0 0 69] H 8 tt, *t*St§ AM P 2 LT AAflf 

EDSfc^UT^S. H8fCfeV^T, ^5i^^-Rin2 ©& 
m#£r in 2 fc-Tftfc. *W»AMP 2 jWW!lK?IWWft 

GA2=r/ (2 ri n 2 ) 
[0 0 7 1] H9Ji. ifipIHAMP 1 ##341>TA7J« 



#i2 0 0 0- 13 159 
16 

♦ fiitfAMP Ufi^S h7^^*Q4 3, Q4 
2, Q33, Q32, Q23, Q 2 2, Q 3 £«fct>*Q 2 

[0 0 6 0] itipi^AMP4tCfeVNT h5>5? 

^^(Q4 3^tX j>^>S/X#Q4 2#;fr7\ if*I£§ 
AMP3(Cfe^T. h7>yx^Q3 3A^>, 
^'7n^Q3 2 j6M"7, 4H8HAM P 2 ICfcV %T h 5 > ^ 
X^Q2 3^X h5>^^Q2 2^7, JMBS& 
AMP llCfe(r>Th^>^X^Q3^X 
&Q2tf*7tfmiZ&Z>£? -5. BPt>. *WWRAMP4 

i«fBSDSK0ffif9»^ ifitlSfiAMP4<Z)flJf«GA4il^b 

[0 0 6 1] 05^-^=};^^ ^5l^^-R5, R4 
1 , R 3 1 , R 2 1 <fct>'R 1 ©igStfittt-^T r t 
U ^il?-R4 2, R3 2, R2 2fe«kt>*R 2(D« 
ffllif/<t2 r h9>^*Q4 iconic* 

[0 0 6 2] H5tC^-r^(C33VNT. ig*fiiJt-?-Rin4 
cD^5iffiS:ri n 4 fc-fsfc, *!MiHAMP4fflfl|f»G 

A40 «, .-2»CS0C«fcy#«>Sifc^"PS*. 
[0 0 6 3] 
DR13] 

- (1 3) 

p 4 cofiMG A4i t±^fc <fc y e>4xs» 

[0 0 6 5] 
114] 

- (14) 

★*Hi8&AMP ^3Je^)fB«)ii*@tlS:^jyi8tbT, 
AM P 3 *^»T?A*« # S in 5rifiPS U JWWi-f - S 
OUT Z&tt&£r&<D&ffim9& : &BLX^Z>. H7tcfe 
^T, ^t^^Rin3 G5^t«ferin3 mm 
§§AMP 3 ^^fiT'JtiPa-rS^-©fO#GA3S:^{vJ: 
y;£«><D*l£o 
[00 68] 

GR1 5] 

- (1 5) 

[00 7 0] 
[^1 6] 

- (1 6) 

a«^ffl*WGAi&i?cS;tcj:y#«»)e)*is. 

[0 0 7 2] 

GRi 7] 
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r / r i n i 

[0 0 7 3] JSLL a5~09(C^^fillI^C^ 

m*<DmmB&zmi&t&m§&AMP4, amp 

3, AMP2fe«tt>*AMP lCOflM^ (13)~(1 

7) zm^TTKVx^z. i&vtz*?^ m4<Dim 

^WCfKCT. [g^lC - oRJb<Z)ifi|®fl^A^fi# S IN 

Vb <Vbl<Vb2<Vb3 

[0 0 7 6] JW1HAMP3, AMP2fc£tfAMPl 
ICfeWt, h5>^X*Q3 3, Q2 3, Q3^tX 

h^>S^#Q3 2, Q2 2, Q2tf*-7<D£g. *fipl 
fgAMP 3, AMP 2 33 J: AMP 1 li, ifiPsiaS&CDf J 

(v gc <v b ) ©fc*, 

G 0 =Ga40 = r/ ( 1 6 r in4 ) 

[0 0 7 8] &ic, (Vb <v gc <Vbi) JtMf *& i )m$iti2> 

f§AMP4(CfeVNT, h7>^^Q4 3^7, Q4 [0 0 7 9] 

2 "t So JffHIBM)fU»G 1 it. IS 6 CD^ffitUi^ B& 2 0 ] 

K2Sc5< AMP 4 ©WGA41 K«L<. ifc£lC*20 

G1=Ga41 =r/ (8 ri n 4 ) 



(10) ^2 0 0 0- 1 3 1 59 

18 

- (1 7) 

[0 0 7 4] @4 0*t*H5ISSlCd3VxX. #*tf§SAMP 
4, AMP 3, AMP2fiil) t AMPl©A'f77SE 
Vb, Vbi, Vb2^J:t>*Vb3^ 

•r-s. 

[0075] 
BK1 8] 

- (1 8) 

10^f§AMP4lCj3VNT h^>^^Q4 3ifi#y* h^> 
Q 4 2 mm%xV>WltG 0 li, 05 

©*finna»ic»^5 < 4mib»am p 4 ©*ij#g A 4o l 

[0 0 7 7] 
BR1 9] 

(1 9) 



(20) 



[0 0 8 0] &VVt\ (Vbl<V gc <Vb2) ©fc£ v tf 
ipMtgAMP3©h5>i?*#Q3 Z1$-X~7. Q3 2^ 
A^#SiNtt*WWKAMP4;B 
£t>*AMP3K:<fcoTifiIiS£*l-5. BP*>, *W«»AMP 

G2 = GA41 +GA3=r/ (8 r in 4 ) + 



#*IJ#G2tt. ifi|iSfgAMP4©flJ#GA41 4: AMP 3.® 
f'MG A 3i:CD?P{C^LW 
[008 1] 
GR2 13 



[0 0 8 2] (Vb2<V gc <Vb3) If 

ipg^AMP2©h^>^7.^Q23^^ Q2 2^ 
>"TS. d©#&KU A*«^SiN«ifiPStlAMP4, 
AMP 3 j3J:t>*AMP2^«fcoT^I$*lSo IP*., *f 
ipg#§AMP4, AMP3CDflfi(C, ifiplgi AM P 2 ttfMf+ 

G3=G A 41 +Ga3+G A 2 
= r/ (8 ri„4 ) + 



r/ (4 ri n 3 ) 

(2 1) 

♦iEi»cwf(f»fcjeRf -s. z-o>t=.®>^ mMM&oy%MGz 

30 tt, 1»H»AMP4<ZXPJ»GA41 , *UW»AM P 3 ffl*U 
»GA3tiWB»AM P 2 ©^JWGjEfc©^*^ \. 
[0083] 
2 2] 



r/ (4 r in3 ) +r/ (2 r in2 ) 

- (2 2) 

* JfMSAM P 3 CDSfl|»GA3. *fW8» AM P 2 0>*IJ#Ga2 
i:it*i#§ AM P 1 ©=PJf#G Al £ 0)%H^ O V V 
[0 0 8 5] 



[0 0 8 4] 3e>fC, (V gc >Vb3) ©fcS, *§HH*A 
MPlfflh7>yA^Q3^X Q2*^>-TS. *f 
ipSfiAMP 1 temm$&<Dffl^WSR*Z>o .Z<D£g. 
JWflEHOXRHiG 4 14, 4MNBI AM P 4 U#G A 41 > * 40 OK 2 3 ] 

G4=G A 41 +GA3+GA2+GA1 

= r/ (8rin4 ) + r/ (4 r in 3 ) +r/ (2r in 2 ) +r 

/rinl 

- (23) 

®«iS:Mtl)M?R5, R4 1, R4 2, R3 
1, R3 2, R2 1, R2 2, Rl, R 2 (DiStfiiiiZM 

Vbi, V b 2, Vb3fe*^'M»«E v gcS:»tS' 
fclCfcoT, h5>^^Q4 2, Q3 2, Q2 2fc«J: 
50 tfQ 2 ^J^JWffttroU-TU-r-f 



[0 0 8 6] Ell 014, ±j*bfeiWBia»ffl*!MW 
& BP*>, f!f»G0, Gl, G2, G3, G4fc*!flTO9 

iise!?jBK:ev^Ta6?!RcssRsnTv 4 a©if ipis§a 

MP 4 , AMP 3 , AMP2S3«fc?J { AMP 1 (CfcttSig 
^-?Rin4 . Rin3 . Rin2 , Rinl fc«fct*&*fflfflS 



(11) 



#332000- 1 3 1 59 
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[oo8 7] vxt®ffli>t-£5i^ *m®&Mz£n 
y*i/>s>ws&TiB^*£fc;^s'. m-§-© 

NFi=V n 2 /Af =4 kTRLi+2 q IoiRLi 2 

1 = 1, 2 

[009 1] ^ (24) EJ3V*T, Vnlfe«fcO J V n 2t**| 
tftc J: UWMffAMP 1 feitfAMP 2©rft^]gj3i 
R L i, Ri2lz£.Vt=.WE&rF. Ioifc«ttf IreBWH* 
AMP 1 £<fcl>*AMP 2 hv^S?** ©=i 1/ 



* [0 0 8 8] 01 lTWR8»JtCgSKSnT.^S2©<D*e 

ipSHAMP 1 fcj:tfAMP2K:J: ytWtefiMWHlBfr 

©M?!@«f ««& fctfe^ffi^ff«iII!5S&© J -f X^tt 
[0 0 8 9] ZLZLT-, *|f*ig§AMPl, AMP2©*U# 

tt-en-rtiG 1 1 g 2 i: u mmsntt*> j e*M f i 

F 1 , N F 2 (i^fiMM^^IA f tCfctf 

[0 0 9 0] 
[8*24] 



- (24) 

SWNB&AM PI, AM P 2 jWHPUKltStt LT*KtS tvt 
V JtHB§I%©ttff£8t& NFfctSt. N F tt&attC 

[0 0 9 2] 
[125] 



NF=NF1+ (NF2-1) /Gl 



(25) 



[0093] S (25) {Cj:*t«, ^(Omj^W^M 

mmcamimfo «#-«B©ws»©*£SFffl»K 

fcWt, H2JCa%-r2a®HWl»AMPl, A 

■ M P 2 KI «fc y #B*S *lfeJgipIIUi&fCfc V NT, WiggAM 
P2(DAI^lRL2l*, if(iS§AMPl©:ft«5lRLl 
<fc »J /Jn£ V n©T% *£i|>M#§AM P20Dhv>^'X^©=»l/ 
?#«SfDl02«U *#Pff§AMP l©h^>^**©=ll/ 

?#®2j£ioi<fc*J:*:£VN<z>T\ *4WB»amp 2 ©Steffi 

iNF2[i mm&AMP i<mmimNF i <t y/j^ 30 

V\, ^UmfSfl©Jf'l'I[lIS&©$ti : ^^NF(^ 

NF = NF4+ (NF3-1) /GA4+ (N F 2 - 1 ) /G A 4 ■ Ga3 
+ (NF1-1) /G A 4- Ga3- Ga2 -(26) 



★#AMP2©M«*HKNF2K:J:oT»**©T?, 
&©$§#*!$(£ *J /J^ < , *fg^©*f fflelfoiz <fc o T E 

&©y >f x^fttfafc^ns. 

[0 0 9 4] EJ4(C^U£4®©*fi|ig#§AMP 
4, AMP 3, AMP2J3J:l>*AMP 1 fCj: yflftastl 

fc«^©*ttf*HRN Foi»±. «fc U 

[0 0 9 5] 
B&26] 



[0 0 9 6] fefc, 5£ (2 6) fC£tf5GA4fck Will 

AMP4©fu»-e«&y, fg*.& ^ (i4) \zvk-?mm 

G A 41 T'&y> GA3fe«fc?>'GA2^ (15) 

fc«fcrM; (i 6) tc^-rJtiH^AMP3fc«ty t *ifi!iif§A 

MP 2©$IJWT'fe"5. 
[0097]S(2 6) (Ci:4x«, 4 gWtffflfflBHC J: »J 

(se*©ift^a!«iniiHitt&^t-*»&^ *wbeb&®m 40 
f»a»ttsiffija©*iWB»AM p 4 ®it»<toT 

©*Wiswc «fc y , ei 4 ^t-a^iMif ipieibs s 
mmB&vm%tmi& mmm>mmAMPi 
(DimmwN Fie* y -a. ^©fi2'j§0ftit>i[Si& 

letter, *f§^©^!^i[iiaK©$iWf^t*H£^. 

[0 09 8] 

BSH©***] RJtUi^ b fe «fc -i *l&K©WilBl% 50 



\y^V1^Su<Mt^ &&&&&&& J 
[iaffi©f!S#&!&BJi] 

[^ 1 ] *^fc^i«iiiHw>» 1 (ommm^t 
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